This research is based on the U8 (4 3 ) uniform table to conduct uniform experiments for improving saline soil. Different proportions of saline soil and silt, with a composted residue of marine fish and seashells that was mixed with sawdust and cow dung, were chosen as the assembly factors. The improvement coefficients for available nitrogen phosphorus of the mixed salt mud and for the production of tall fescue hay were adopted as the characterization values. According to the causal relations that were previously established by 64 types of permutations and combinations, the optimal assembly scheme with maximum characterization values was determined. The results indicate that the artificial soil that consisted of saline soil and silts in a ratio of 8:2; sea fish waste, shellfish trash and sawdust in a ratio of 5:4:1; and 8 kg of cow dung (10 wt%) is the best among the 64 types of composting treatments. Under the improved conditions, the predictive values of the increasing coefficients of valid nitrogen and valid phosphorus in the soil are 1.99 and 1.93, respectively; the predictive value of the tall fescue in a unit area production is 238.83 g·m −2 . Its error accuracy is more than 99.82%. All of the above results indicate that utilizing the saline soil improvement media, which is composed of Haihe river silts, fish and shellfish slag, cow dung, and other wastes, provides a new option for saline soil improvement.
Methods

Test Conditions
The saline soil that was used in this study was taken from the Binhai Aircraft. The salty soil is raw bentonite, whose sampling range extends from the surface to 0.4 m underground, with a total salt content of 18.00 g•kg −1 and conductivity of 7.20 dS•m −1 . The nutrient and salt content are shown in Table 1 . According to the sampling value, the shallow layer simulates the groundwater salinity composition, which is shown in Table 2 . The dredging sediment that was collected downstream from the Haihe River was called Haihe estuary sediment, whose nutrient and mineral composition are shown in Table 3 . Ceramic flowerpots (height 0.26 m, diameter 0.30 m, volume 0.018 m 3 ) were used as treatment devices for this uniform experiment. The U8 (4 3 ) uniform table is shown in Table 4 . Each flowerpot is an independent processing unit, each eight processing units were considered a test group, with each test group set up twice as parallel tests, and 2 flowerpots that were filled with the original saline soil were set as the controlled trial. Thus, 26 flowerpots were used for this experiment. Water holes were added to the bottoms of the flowerpots. The structure of each processing unit was prepared as follows from the bottom of the flowerpot: first, a 6 cm stone layer was set to simulate the groundwater layer (particle size 2 -4 cm, flowerpot volume 0.004 m 3 ); second, a permeable nonwoven fabric was installed; third, different ratios of the test filler were used to fill the pots; then, seeds of Festuca arundinacea were planted in the filler and covered with a thin layer of river sand. Finally, the processing unit was placed in the flume. The flume, whose depth is 6 cm, can prevent evaporation; therefore, the flume was used to simulate the groundwater level. The erection of a Mariotte flask kept the groundwater level stable and helped to measure the volume of water 
Ratio of Trial Soil
Before implementing composting, these marine fish and seashell residues were mixed with sawdust according the four ratios that are shown in Table 4 . To reserve after composting, the compost was dug up. Then, the saline soil, sediment and the compost, which was composed of fish residue, shellfish residue, sawdust and cow dung, were mixed and reserved. According to the eight assembly types, the matrix was prepared, which was formed by different ratios of saline soil, marine fish and seashell residues, sawdust and cow dung, as shown in Table 4 . In particular, 12 kilograms of the corresponding compost and the sediment and saline soil mixture were first uniformly mixed into 24 kilograms (8 kg/basin; the volume of the actual test soil was 0.013 m 3 ), then, 2.4 kg (10%), 1.5 kg (6.25%), 0.6 kg (2.5%) and 0 kg cow dung were added based on test numbers, and the corresponding 24 flowerpots were filled with the matrix after thorough blending to complete the eight assembly types and the preparation of triplicates of each type for a uniform experiment.
Sowing and Data Acquisition
At the beginning of April 2001, the flowerpots were filled with the test soil and the plants were sown. Festuca arundinacea, which has strong vitality, stress resistance against saline-alkaline and more than 85% germination for planting, was selected. Its seeding rate is 1.32 g/basin (20 g•m −2 ). The detection period was from the beginning of May to the end of September. To reduce the hysteretic nature of soil nutrients, the hysteretic value was determined by examining the effects of the perturbation of the test matrix and soil adsorption, employing the saturated water content of the experimental substrate as a reference, and by directly determining the soil available nitrogen and phosphorus in water samples as an index of this test. Indophenol blue colorimetry was used to measure the ammonium nitrogen in the test soil, and ultraviolet spectrophotometry was used to measure the nitrate nitrogen in the test soil. The molybdenum blue colorimetric method was used to determine the phosphorus content in the improved saline soil. The first measurement was at seven days and measurements were taken again after thirty days. To reduce artificial errors, sample measurements were repeated three to five times for each sample, and the average of three similar values was considered the measured value of the sample. Tall Festuca arundinacea was produced at the end of September, by the end of the experiment. The aerial part of Festuca arundinacea was harvested from every experimental plot, dried and weighed. Finally, the average of three replicates for Festuca arundinacea production in each processing unit was determined.
Treatment and Analysis of Test Data
Data Processing
For the determination of the soil available nitrogen and available phosphorus values, the time series data of dynamic change over time were used, with the chronological average as a representation of the entire process for the dependent variable. The available nitrogen and available phosphorus chronological averages of each test group of three replicates of each time series, were first calculated, and then the ratio of the chronological average of time series, which is the ratio of the available nitrogen and phosphorus of a test group compared with that of 2 control groups, was calculated and used as the target (Y) of regression analysis. Because the survival rate of Festuca arundinacea in the control group is zero, the average of the measured Festuca arundinacea dry weight, which is the average value of triplicate trials with dimension g•m −2 , as the characterization value of modified achievement to saline soil were calculated by this method.
The qualitative variables on the U8 ( 4 3 ) uniform table were converted to dummy variables for regression analysis. The transformed test data are shown in Table 4 . Table 4 , using the PASW Statistics 18 software, the saline soil and sediment ratio (X 1 ), compost composition ratio (X 2 ) and the addition of cow dung (X 3 ) as the independent variables of the assembly control factor, with the improvement coefficient of soil available nitrogen (Y N ), the improvement coefficient of soil available phosphorus (Y p ) and the production of Festuca arundinacea (Y L ) as the dependent variables, a multiple linear regression model was produced as follows:
Model and Inspection
Regression Model According to
The regression forecasting model of the improvement coefficient of soil available nitrogen:
( ) 
The regression forecasting model of the improvement coefficient of soil available phosphorus:
The regression forecasting model of the Festuca arundinacea dry weight:
The R 2 value of each regression model indicated that each of the dependent variables and each assembly factor have an extremely high degree of linear fitting, with an extremely high R 2 value for assembly factors; thus, their correlation is extremely significant.
Partial Regression Coefficient Test
Using the R 2 test, t detection and sig detection of the partial regression of each assembly factor were counted. The contribution degree and significant values are shown in Table 5 .
The Inspection of Prediction Accuracy
1) The predictive values and measured values were examined as follows: Calculate the predictive value of the improvement coefficient of available nitrogen. Use the improvement coefficient of available nitrogen of the matrix of the sixth group in Table 4 as an example. In the regression model (1), treat the virtual variable (X ij ) that has not been selected as zero, and treat the virtual variable (X ij ) that has been selected as one. Take the corresponding assembly factor in the regression model. The predicted value is as follows: , respectively, and their regression accuracies are all above 99.82%. Thus, the three types of characterization values can be forecasted using the regression model. By this method, the prediction values of the three characterization values can be obtained for the other 63 arrangements of the assemble factors.
2) The regression accuracy of the predictive values and detection values of the optimum assembly were calculated as follows: Based on the unstandardized coefficients in Table 5 , choose the assembly parameter of the target value, whose contribution to improvement coefficient of available nitrogen, improvement coefficient of available phosphorus and dry weight of Festuca arundinacea is the best of the 64 arrangements of the assembly factors. Because the best assembly did not appear in Table 4 , a repeatability verification test was simultaneously performed in 2012 to study the reliability of the optimum parameters of the assembly. By the verification results in Table 6 , the author found that the improvement coefficients of the soil available nitrogen and soil available phosphorus have a higher goodness of fit with the predictive value than with the dry weight of Festuca arundinacea. Uncontrollable meteorological factors led to the lower dry weight of Festuca arundinacea compared with its predictive value.
Results and Discussions
The correlation coefficients (R 2 ) of each regression model are all above 0.986. This result indicates that there were statistically significant linear relations between the dependent variables and all the assembly factors. The regression analysis results of three models are as follows.
Scheduling Problems and the Analysis of the Contribution of Each Factor to the Target Value
1) The contribution of each factor to the improvement coefficients of available nitrogen and available phosphorous has a high degree of homoplasy. The contribution schedule of each assembly factor for improvement coefficients of available nitrogen and available phosphorous is as follows: X 3 (cow dung) > X 2 (component ratio) > X 1 (weight ratio of saline soils and silts). The contribution schedule of the level of each assembly factor is as follows: X 3 (cow dung, 0.8) > X 21 (component ratio, 5:4:1) > X 12 (weight ratio of saline soils and silts, 8:2) > X 23 (component ratio, 6:3:1) > X 22 (component ratio, 8:1:1) > X 13 (weight ratio of saline soils and silts, 7:3). The influence of X 22 and X 13 on nitrogen and phosphorus is a negative correlation, and the influence of X 22 on the improvement coefficients of available nitrogen and available phosphorus are significant and more significant, respectively. Beyond that, the influence of other assembly factors on the improvement coefficients of available nitrogen and available phosphorus are all positively correlated and very significant.
2) The contribution of each factor to the dry weight of Festuca arundinacea is different from that to the improvement coefficients of available nitrogen and available phosphorous. The contribution schedule of each assembly factor is as follows: X 2 (component ratio) > X 3 (cow dung) > X 1 (weight ratio of saline soils and silts). The contribution schedule of the level of each assembly factor is as follows: X 21 (component ratio, 5:4:1) > X 3 (cow dung, 0.8) > X 23 (component ratio, 6:3:1) > X 12 (weight ratio of saline soils and silts, 8:2) > X 22 (component ratio, 8:1:1) > X 13 (weight ratio of saline soils and silts, 7:3). The influences of X 22 and X 13 on the dry weight of Festuca arundinacea are negatively correlated, and the influence of X 12 on the dry weight of Festuca arundinacea is not significant. Beyond that, the influences of other assembly factors on the dry weight of Festuca arundinacea are all positively correlated and more significant. This result indicates that the dry weight of Festuca arundinacea is not only correlated with organic fertilizer but also significantly negatively correlated with the content of silts in the test soil.
Analysis of Contributions of Each Factor to the Dependent Variable
1) The contribution of cow dung to the improvement coefficients of available nitrogen and available phosphorous rank first, and its contribution to the dry weight of Festuca arundinacea ranks second. Not only does fermented cow dung contain 60.9% organic matter, in which there is 30.36% crude protein and 5.06% crude fat, but the dung is also rich in vitamins and amino acids. Thus, cow dung contributes to the biosynthesis of humus colloids, and its large granular structure cause the sodium salt of the test soil to obtain a bond bridge to improve the performance of its anions and cations for the synthesis and metabolism of sodium ions so that the cation absorption capacity increases 6 -10 times compared with that of the original soil. In addition, humic acid and folic acid play a key role of in the mechanism to reduce the activity of soil salinity, to increase the released amounts of nitrogen and phosphorus, which are absorbed and fixed for improving the effectiveness of nitrogen and phosphorus, and to promote the accumulation of photosynthate. According to the three models, the improvement coefficients of available nitrogen and available phosphorous and the dry weight of Festuca arundinacea achieve the highest value when cow dung is 0.8 kg, which is the maximum amount of cow dung.
2) The contribution of the component ratio to the improvement coefficients of available nitrogen and available phosphorous rank second, and its contribution to the dry weight of Festuca arundinacea ranks first. The follyfermented sea fish waste and shellfish trash, on which many strains that can control their osmotic pressure by themselves, and the special active matter that is produced by these strains that are adnascent the host or symbiont microorganism is rich in complex organics, such as proteins, fats, bony scale, carapace and so on. For example, Shewanella colwelliana and Vibrio alginolyticus, which were isolated from Crassostrea Virgilica, can produce a type of acidic exopolysaccharides (molecular weight: 6390 kD), which are formed by mannitol, glucose, galactose, amino ribose, arabinose, xylose and pyruvate. This acidic exopolysaccharide solution has good rheological behavior. In addition, the acidic exopolysaccharides will resolve into many bioactive substances, such as the amino polysaccharides chitin and chitosan, and lay the material foundation for the formation of soil aggregates. These two types of specific polymer polysaccharides of nitrogen compounds, particularly the chemical structure of chitin, is similar to cellulose. These polysaccharides are oppositely charged against saline soil after mixing with saline soil, and its binding force should be stronger than the absorbability of salt ions. These two types of specific polymer polysaccharides of nitrogen compounds can activate the stimulated enzymes of proteins in plant cells and help to produce phosphorylation reactions, plant anti-interferons and phenolic compounds to reduce salt stress. In contrast, the purple membrane that is formed by halophilic bacteria has an H + pump function, which can produce an electrochemical potential, secrete halophilic enzyme and is rich in acidic amino acids. The bacteria can directly use this type of energy to synthesize some active matter, such as ATP (adenosine triphosphate). This membrane is not only able to compensate for the lack of dissolved oxygen and energy in the oxidation of the compost but also can concentrate salt K+ and exclude Na+ to provide energy for the biological absorption of nutrients, playing a role as a soil biological modifier for saline soil. There are many types of halophilic bacteria. Among these bacteria, the extreme halobacteria can remain active in the conditions of 2.5 -5.2 mmol/L NaCl and 55˚C -85˚C. At high temperatures (40˚C -50˚C), the predominant flora are optimized and the biological and non-biological mutual feedback of biological regulation, which the biological factors and non-biological factors feedback to each other, is strengthened. The sawdust functions as an input carbon source for the predominant flora, which enhances carbon adsorption to ammonia and accelerates the conversion of complex organics. According to the three regression models, we can derive the following conclusion: X 21 component ratio (sea fish waste, 5:shellfish trash, 4:sawdust, 1) has the best contribution to the dry weight of Festuca arundinacea and to the improvement coefficients of the available nitrogen and available phosphorous; thus, the "5:4:1" ratio was determined to be the optimum component ratio. Comparing the four composting components, the X 22 component ratio (sea fish waste, 8: shellfish trash, 1: sawdust, 1) has the lowest contribution coefficient for all the objective functions. With the improvement of the contents of the shellfish residue, the contribution coefficient of the shellfish trash also increased. This result indicates that the composting achieve-ment has a close positive correlation with the content of shellfish trash and that the contents of the shellfish residue play a key role in the composting achievement.
3) The contribution of saline soil or silts to the improvement coefficient of available nitrogen and available phosphorous and to the dry weight of Festuca arundinacea remain third. From the coefficient of the regression model of nitrogen and phosphorus, the author draws the conclusion that the contribution of X 12 (the weight ratio of saline soils and silts) to the improvement coefficients of nitrogen and phosphorus accounts for 31.77% and 33.33% of cow dung, respectively. This result explains the significant correlation between the flora of sediment and the nitrogen or phosphorous in the soil release test. In contrast, the contribution to the dry weight of Festuca arundinacea is indistinctive. With the increase of the amount of sediment, both the increments of nitrogen and phosphorus and the dry weight of Festuca arundinacea are highly significantly or have significant negative growth, respectively. This result indicates that the Haihe River sediment can only be used as a halophilic bacterium agent and that the utilization of sediment must be limited. The sediment of the Haihe River is rich in some simple organisms, such as active proteases, bone phosphates, chitin, organic acids, carbon and so on, as well as some inorganic substances, such as carbonate, nitrogen, phosphorous and so on. Specific biological communities have adapted to the recorded alternating environment; however, this environment also contains much exchangeable sodium and heavy metals ( Table 3) , whose concentrations are beyond "soil environmental quality standards" (GB15618-1995). According to the research of Wu Qing et al., the enrichment effect and the transfer effect of Festuca arundinacea on Cr, Cd and Zn is obvious; however, the rejection of Ni and Mn by Festuca arundinacea is significant. Because the activity of its dehydrogenase is particularly sensitive to heavy metals, the activity of Festuca arundinacea is negatively correlated with concentrations of heavy metals. Clearly, this type of toxicology rejection mechanism affects the effectiveness of the biological activity and nutrients. Thus, in the form of a vaccination, we use its extreme and numerous sexual reproduction to avoid reducing the dry weight of Festuca arundinacea. According to the three regression models, the contribution coefficients of X 12 (weight ratio of saline soils and silts, 8:2) to the available nitrogen, available phosphorous and the dry weight of Festuca arundinacea are all the maximum in all weight ratios of saline soil and silts. The other ratios that were examined have a negative impact on the target value; thus, the author determined that the X 12 proportion is the optimum selection.
The Characterization of Microorganisms
Through the preliminary identification of the bacteria genera in the test soil, we found that the microorganisms in the test soil are primarily composed of lactobacillus and bacillus genera, as well as successfully isolated halophilic species, such as halobacterium, acinetobacter, microbacterium Orla-Jensen and so on. Moreover, we isolate three types of actinomyces, whose dominant bacteria are streptomyces, and a small amount of fungi and penicillium genera. This result shows clearly that as long as the growing medium precisely assembles what the microorganisms and plants require for survival and selects for suitable species, the key issues of saline soil production medium conditions and the lack of biological species can be resolved. These requirements are measured by examining the available nutrients, the dry weight of test plants and the vitality of the biodiversity. These flora and fauna, whose cells have electrostatic attraction, and the metabolites of microorganisms (polysaccharides, polyamino acids and so on, which are recognized extracellular polymer substances that are abbreviated EPS) can cause soil particle cohesion, accelerate the formation of soil aggregates and the release of nutrients, and change the ionization balance of the toxic ions, such as Na 
Conclusions
1) For ecosystem degradation that is caused by salinization, the loss of species that humans require and the growth medium of these species are the main impediments to recovering soil productivity and the key problem that must be resolved. Clearly, it is advantageous to use biotic populations of the sediment in the Haihe river estuary to vaccinate for saline soil and then to vaccinate with the compost that is composed of sea fish waste, shellfish trash, sawdust and cow dung. Then, using the redundant structure of the natural formation to significantly improve the ecological structure of soil will compensate for the defect problem of the original medium biology and of the nutrition structure to become an effective method of improving saline soil.
2) After analyzing the contribution value of every assembly factor and target, the author concludes the following: (a) The rank of the contribution of each assembly factor to nitrogen and phosphorous is as shown below: X 3 (cow dung) > X 2 (component ratio) > X 1 (weight ratio of saline soil and silts). (b) The rank of the contribution of each assembly factor to the dry weight of Festuca arundinacea is as shown below: X 2 > X 3 > X 1 . The contribution of cow dung to the improvement of available nitrogen and available phosphorous and to the dry weight of Festuca arundinacea is first and second, respectively. The contribution of cow dung is proportional to its dosage. (c) In the four types of component ratios, the contribution of X 22 (sea fish waste, 8:shellfish trash, 1:sawdust, 1) to all targets is the lowest. Because the correlation between the target and the amount of shellfish trash is significantly positive, increasing the dosage of shellfish trash has a significant positive correlation with the composting achievement. (d) The contribution of the weight ratio of saline soil and silts to all the target value ranks third, and the contribution of X 12 (weight ratio of saline and silts, 8:2) is the best in all the levels of the weight ratios. If the contents are relatively low, then the contribution of sediment is not significant; if the contents are relatively high, then the contribution of sediment is negative. Thus, the Haihe River sediment can only be used as a halophilic bacterium agent, and the utilization of sediment must be limited.
3) The assembly that has the best contribution to nitrogen, phosphorous and the dry weight of Festuca arundinacea in the 64 types of permutations and combinations is as follows: X 12 (weight ratio of saline and silts, 8:2) + X 21 (component ratio, sea fish waste, 5:shellfish trash, 4:sawdust, 1) + X 3 (cow dung, 0.8 kg, accounting for 10% of the total weight of X 1 + X 2 ). In this composition, the improvement coefficient of available nitrogen is 1.99, the improvement coefficient of available phosphorous is 1.93, and the dry weight of Festuca arundinacea in the unit area is 238.83 g•m −2 . This conclusion has been thoroughly and repeatedly verified and can provide a basis for the demonstration of coastal saline soil improvement.
